The Low Velocity Zone (LVZ) in the upper mantle of the earth is recently highlighted in geophysics with the progress in the methods of observations and numerical analyses of seismic body and surface waves. As a consequence, the merit of GUTENBERG'S proposition of the existence of the low velocity layer has been recognized.
The existence of LVZ is a matter of significance for investigating the constitution of and the temperature distribution in the upper mantle, and, as a result, it has become one of the important boundary conditions which should be taken into account in studying the nature of the upper mantle from seismological and volcanological points of view.
The GUTENBERG'S model of LVZ (1959) implies a rapid increase in Poisson's ratio between the depths of 60km and 150km. The decreasing velocities or increasing Poisson's ratio is probably due to the large temperature gradient resulting from the low thermal conductivity of the material at these depths.
A study was recently made by the author regarding the constituent material of the upper mantle (in press). The upper mantle is homogeneous throughout except in the neighbourhood of the upper boundary, and is likely to be composed of olivine [Mg2SiO4 (90%), Fe2SiO4 (10%)]-the so-called "chrysolite".
In the upper part of the upper mantle, the existence of eclogite pocket will be favourable for explaining the origin of basaltic materials. From actual density and velocity values below the Moho discontinuity, it is well recognized that such eclogite pocket cannot be very large in extent.
Thus Tm denotes the melting temperature of each material.
The gradient is almost the same for these materials and is found to be where Assuming that the above gradient is the same for all materials, especially for dunite in question, we obtain the ratio of actual temperature (T) to the melting temperature (Tm) in the upper mantle using the pressure corrected distribution of Poisson's ratio. At the depths immediately below the Moho discontinuity, homogeneity of the constituent materials is incredible, where Poisson's ratio has a minimum in the GUTENBERG'S model.
Next, we must know the melting curve of chrysolite in the upper mantle.
Since empirical parameters in Simon's melting equation have not been determined for dunite, we use the Clausius-Clapeyron classical equation up to a depth of 300km.
It is well known that Claussius-Clapeyron equation gives only the initial slope of the melting curve. But we estimate the melting curve of chrysolite by means of this equation up to 300km.
The initial slope of the melting curve of forsterite has recently been reexamined by H. KUSHIRO (personal communication) who found it to be The effect of adding 10 per cent of fayalite molecule to forsterite upon this value is not known, but probably the initial slope for chrysolite does not differ much from the above value.
Thus we find the melting temperature of chrysolite (Tmc) as well as the actual temperature (T) up to a depth of 300 km as given in Table 1 . These values also agree with ours based on the thermal dependence of Poisson's ratio.
The temperature distribution in the earth's mantle has been calculated, on the other hand, from the distribution of electrical conductivity (RIKITAKE: 1952, TOZER; . Temperatures deduced by them are rather lower than those given by other methods (Fig. 2) . The temperature gradient in the upper mantle for interpreting the electrical conductivity A large discrepancy exists in the temperature gradient in the upper mantle between the calculations made by the present author, LUBIMOVA and VALLE and those given from the electrical conductivity.
The reason for the discrepancy is not clear but the author's opinion is that this is due to the uncertainty in the detailed determination of electrical conductivity in the upper mantle. The distribution of seismic wave velocities is much better known.
The temperature gradient based on equation (3) is higher in shallower depths and also below about 150km than those derived from Poisson's ratio (1) and LUBIMOVA's heat flow equation (2). Large temperature gradient calculated from equation (3) between the depths of 40km and 60km is a consequence of sharp decrease in shear wave velocities in the GUTENBERG'S model. Large increase in temperature gradient in these depths should require corresponding sharp increase in Poisson's ratio, but, on the contrary,
the GUTENBERG'S model shows the decrease in Poisson's ratio at these depths. This is the reason why the mantle immediately below the Moho discontinuity is considered to be inhomogeneous, probably involving materials of lower velocity and lower Poisson's ratio as compared with dunite, such as eclogite. Thus, the temperature gradient above 60km obtained from equation (3) is incredible and cannot be used for the present purpose.
Next consideration will be about the apparent large gradient calculated from equation (3) below the depth of 150km.
It is gradient below 150km should be a consequence of extraordinary large decrease in velocity.
Our temperature distribution, in which actual temperature between the depths of 150km and 250km reaches very near the melting point, enable us to expect the existence of partially molten portion at these depths.
Hence, it is reasonably expected that the large decrease of velocities should occur which is favorable for the apparent large temperature gradient obtained from equation (3). It is reasonable to make the gradient in these depths smaller than that obtained in the case (1) and (2).
Finally, we conclude that the temperature gradient in the upper mantle has a maximum at a depth of 100km beneath the continent, which depth nearly agrees with the depth of the minimum velocity in the GUTENBERG'S continental case.
Our temperature distribution calculated from Poisson's ratio and also LUBIMOVA's indicate that actual temperature between 150 km and 250km reaches close to the melting temperature of forsterite at these depths. Temperature gradient calculated from equation (3) implies an abnormal decrease of shear wave velocities in spite of the low temperature gradient at these depths.
This fact leads us to expect the existence of some partially molten portion which is an important feature for the magmatic origin in the continental upper mantle (SHIMOZURU: 1962) .
Recent studies of the dispersion of suface seismic waves show a significant difference between suboceanic and subcontinental mantle structure; oceanic mantle has a LVZ at shallower depths than subcontinental mantle. From this fact, and from the considerations presented in this paper, it is expected that temperature is higher, perhaps by several hundred degrees. in suboceanic mantle than in subcontinental mantle at the same depth, as a consequence of which, a possibility of heat transfer from suboceanic mantle to subcontinental mantle is suggested.
